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IN THE CLAIMS 
The status of the claims (as presently amended) is as follows: 
1-2. (Canceled) 

3. {Currently Amended) The semiconductor device according to Claim 9, wherein the ftmrth 
scmiconduet a rbuffer layer comprises a plurality of regions. 

4-7. {Canceled) 

8. {Withdrawn) The semiconductor device according to Claim 9, wherein the impurity 
concentration in the portion of the drift layer between the anode layer and the buffer layer is 
lower than the impurity concentration in the portion of the drift layer between the cathode layer 
and the buffer layer. 

9, {Currently Amended) A semiconductor device comprising: 

a drift layer of a first conductivity type having a first major surface and a second major 
surface; 

an anode layer of a second conductivity type on the fu:st major surface of the drift layer, 
the anode layer being doped more heavily than the drift layer, 

a cathode layer of the first conductivity type on the second major surface of the drift layer, 
the cathode layer being doped more heavily than the drift layer; and 

a buffer layer of the first conductivity type extending across the drift layer, the buffer 
layer being spaced apart from the anode layer and the cathode layer, the buffer layer being doped 
more heavily than the drift layer, 

wherein the shortest distance Xi from the pn-junction between the anode layer and the 
drift layer to the edge of the buffer layer on the side of the anode is expressed by the following 
relational expression: 

0.3 ^X,/{(BVe,yq[(Vqv^^ + Nol}'^^ 1.6, 
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where BV is the breakdown voltage of the semiconductor device, 8^ is the dielectric permittivity 
of the semiconductor, q is the elementary charge quantity, Jp is the rated current density of the 
semiconductor device, is the carrier saturation velocity, and is the concentration of the 
impxirity of the first conductivity type in the drift layer^jnd 

wherein a depletion laver extends from the pn junction to the cathode layer . 

{Currently Amended) A semiconductor device comprising: 

a drift layer of a first conductivity type having a first major surface and a second major 
surface; 

an anode layer of a second conductivity type on the first major surface of the drift layer, 
the anode layer being doped more heavily than the drift layer; 

a cathode layer of the first conductivity type on the second major surface of the drift layer, 
the cathode layer being doped more heavily than the drift layer; and 

a buffer layer of the first conductivity type extending across the drift layer, the buffer 
layer being spaced apart from the anode layer and the cathode layer, the buffer layer being doped 
more heavily than the drift layer, 

wherein the shortest distance X, from the pn-junction between the anode layer and the 
drift layer to the edge of the buffer layer on the side of the anode is expressed by the following 
relational expression: 

0.8 < Xi/{(BV S,)/q[(Vq v^) + N^]}^^ i 1.2, 

where BV is the breakdown voltage of the semiconductor device, 6^ is the dielectric permittivity 
of the semiconductor, q is the elementary charge quantity, Jp is the rated current density of the 
semiconductor device, v^^^ is the carrier saturation velocity, and Nq is the concentration of the 
impurity of the first conductivity type in the drift layer,,jnd 

wherein a depletio n lavcr extends from the on junction to the cathode laver. 

1 1 . {Currently Amended) A semiconductor device comprising: 
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a drift layer of a first conductivity type having a first major surface and a second major 
surface; 

an anode layer of a second conductivity type on the first major surface of the drift layer, 
the anode layer being doped more heavily than the drift layer; 

a cathode layer of the first conductivity type on the second major surfece of the drift layer, 
the cathode layer being doped more heavily than the drift layer; and 

a buffer layer of the first conductivity type extending across the drift layer, ±e buffer 
layer being spaced apart from the anode layer and the cathode layer, the buffer layer being doped 
more heavily than the drift layer, 

wherein the thickness of the buffer layer and the average impurity concentration of 
the buffer layer are related with each other by the following relational expression: 

Y,/{[X,2 + 2e, (Voc + Vp,)/q N^^l^'^ -f^,} ^ 2, 
where X, is the shortest distance from the pn-junction between the anode layer and the drift layer 
to the edge of the buffer layer on the side of the anode, V^c is the half value of the breakdown 
voltage of the semiconductor device, VpT is the voltage, at which the depletion layer contacts the 

buffer layer of the first conductivity type, 8^ is the dielectric permittivity of the semiconductor, 

and q is the elementary charge quantity,,jnd 

wherein a depletion laver extends from the pn function to th e cathode laver. 

12. {Currently Amended) The semiconductor device according to Claim 9, wherein the thickness 
Y, of the buffer layer and the average impurity concentration of the buffer layer are related 
with each other by the following relational expression: 

Y/{[X,^ + 283 (Vcc + Vpr)/q N^J^^ -\^^} ^ 2, 
where X, is the shortest distance fi-om the pn-junction between the anode layer and the drift layer 
to the edge of the buffer layer on the side of the anode, Vcc is the half value of the breakdown 
voltage of the semiconductor device, Vp^ is the voltage, at which the depletion layer contacts the 

buffer layer of the first conductivity type, S, is the dielectric permittivity of the semiconductor. 
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and q is the elementary charge quantity. 

13. (Original) The semiconductor device according to Claim 10, wherein the thickness Y, of the 
buffer layer and the. average impurity concentration of the buffer layer ai© related with each 
other by the following relational expression: 

where X, is the shortest distance from the pn-junction between the anode layer and the drift layer 
to the edge of the buffer layer on the side of the anode, Vcc is the half value of the breakdown 
volt^e of the semiconductor device, Vp^ is the voltage, at which the depletion layer contacts the 

buffer layer of the first conductivity type, 6^ is the dielectric permittivity of the semiconductor, 
and q is the elementary charge quantity. 

14. {Withdrawn) The semiconductor device according to Claim 3, wherein the buffer layer 
comprises a plurality of selectively formed island-shaped regions. 

1 5. (Withdrawn) The semiconductor device according to Claim 3, wherein the buffer layer 
comprises a plurality of selectively formed stripe-shaped regions. 

16. (Withdrawn) A semiconductor device comprising: 

a bulk wafer comprising a first drift layer of a first conductivity type, the bulk wafer 
having a first major surface and a second major surface; 

a buffer layer of the first conductivity type on the first major surface of the bulk wafer, the 
buffer layer being doped more heavily than the first drift layer by implanting an impurity of the 
first conductivity type; 

a second drift layer of the first conductivity type epitaxially grown on the buffer layer, the 
second drift layer being doped more lightly than the buffer layer; 

an anode layer formed by implanting an impurity of a second conductivity type into the 
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second drift layer; 

an anode electrode on the anode layer; 

a cathode layer on the surface of the bulk wafer exposed by grinding back the bulk wafer 
for a predetermined depth from the second major sur&ce thereof, the cathode layer being doped 
more heavily than the first drift layer by implanting an impurity of the first conductivity type; and 

a cathode electrode on the cathode layer. 

17. (Canceled) 

18. (Currently Amended) The semiconductor device according to Claim 10, wherein the foui ' th 
scmic o nducto rb uffer layer comprises a plurality of regions. 



19. (Currently Amended) The semiconductor device according to Claim 1 1, wherein the four t h 
&emic e nduct o rb uffer layer comprises a plurality of regions. 

20. (Currently Amended) The semiconductor device according to Claim 12, wherein the f o urth 
semiconduc t OTb uffer layer comprises a plurality of regions. 

21. (Currently Amended) The semiconductor device according to Claim 13, wherein the fourth 
Acmicoiiducte rb ufFer layer comprises a plurality of regions. 

22. (Withdrawn) The semiconductor device according to Claim 10, wherein the impurity 
concentration in the portion of the drift layer between the anode layer and the buffer layer is 
lower than the impurity concentration in the portion of the drift layer between the cathode layer 
and the buffer layer. 

23. (Withdrawn) The semiconductor device according to Claim 1 1, wherein the impurity 
concentration in the portion of the drift layer between the anode layer and the buffer layer is 
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lower than the impurity concentration in the portion of the drift layer between the cathode layer 
and the buffer layer. 

24. (Withdrawn) The semiconductor device according to Claim 12) wherein the impurity 
concentration in the portion of the drift layer between the anode layer and the buffer layer is 
lower than the impurity concentration in the portion of the drift layer between the cathode layer 
and the buffer layer. 

25. (Withdrawn) The semiconductor device according to Claim 13, wherein the impurity 
concentration in the portion of the drift layer between the anode layer and the buffer layer is 
lower than the impurity concentration in the portion of the drift layer between the cathode layer 
and the buffer layer. 

26. (Withdrawn) The semiconductor device according to Claim 18, wherein the buffer layer 
comprises a plurality of selectively formed island-shaped regions. 

27. (Withdrawn) The semiconductor device according to Claim 19, wherein the buffer layer 
comprises a plurality of selectively formed island-shaped regions. 

28. (Withdrawn) The semiconductor device according to Claim 20, wherein the buffer layer 
comprises a plurality of selectively formed island-shaped regions. 

29. (Withdrawn) The semiconductor device according to Claim 21, wherein the buffer layer 
comprises a plurality of selectively formed island-shaped regions. 

30. (Withdrawn) The semiconductor device according to Claim 18, wherein the buffer layer 
comprises a plurality of selectively formed stripe-shaped regions. 
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3 1 . (Withdrawn) The semiconductor device according to Claim 1 9, wherein the buffer layer 
comprises a plurality of selectively formed stripe-shaped regions. 

32. (Withdrawn) The semiconductor device according to Claim 20, wherein the buffer layer 
comprises a plurality of selectively formed stripe-shaped regions. 

33. (Withdrawn) The semiconductor device according to Claim 21, wherein the buffer layer 
comprises a plurality of selectively formed stripe-shaped regions. 
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